Generally, the linear guide (made by medium-carbon steel) ways are operated under lubricated conditions. The external lubricants such as grease and oil will evaporate easily, thus, the re-lubrication is necessary. The electroless deposition technique is utilized to deposit a layer of self-lubricating Ni-P/PTFE composite coating with a uniform thickness about 5 μm onto the medium-carbon steel substrate in this study. The effect of PTFE concentration in the plating bath on the deposition rate, corrosion resistance, hardness, hydrophobicity and wear behavior of the composite coatings are studied. The results show that the hardness as well as the friction coefficient of composite coatings decreases with the increase of incorporated PTFE content in the coating. It results in the wear rate of the Ni-P/PTFE composite coating first decreases with the increase of PTFE content in the coating and then increases with the PTFE content. Heat treatment at 400℃ is found to have significant effect on the wear properties of Ni-P/PTFE coating. The friction coefficient of composite coatings increases after heat treatment at 400℃ due to the decomposition of PTFE. The wear test result shows that the friction coefficient of medium-carbon steel substrate reduces from 0.07 to 0.035 after deposition a layer of Ni-P/PTFE composite coating on it.
